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REPORT 

OF  DR.  PETERS,  DIRECTOR  OF  THE  HAMILTON  COLLEGE 
OBSERVATORY,  ON  THE  LONGITUDE  OF  ELMIRA. 

The  Regents  of  the  University  of  the  ^ 

State  of  New  York,  )■ 
Office  of  the  Secretary,  Albany,  March  31,  1864.  j 

To  the  Hon.  Thomas  G.  Alvord, 

Speaker  of  the  Assembly  : 

Sir :  I  have  the  honor  to  hand  you,  by  order  of  the  Regents 
of  the  University,  the  Report  of  Dr.  Peters,  Director  of  the 
Hamilton  College  Observatory,  on  the  Longitude  of  Elmira. 
The  observations  were  made  under  the  direction  of  the  Regents, 
by  authority  of  chap.  784  of  the  Laws  of  1857,  and  chap.  328 
of  the  Laws  of  1858. 

I  have  the  honor  to  be, 

With  great  respect, 

Your  obedient  servant, 

S.  B.  WOOLWORTH, 
Secretary  of  the  Regents  of  the  University. 
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REPORT  ON  THE  DETERMINATION  OF  THE  LONGITUDE  OF 

ELMIRA. 


HON.  0.  S.  WILLIAMS,  Secretary  Board  of  Trustees  of  Hamilton 

College. 


DEAR  SIR  : 

The  determination  of  the  geographical  longitude  of  a  point  on  the 
southern  section  of  the  State  had  been  desired  by  the  Regents  of  the 
University;  and  Elmira,  Chemung  county,  besides  being  a  place  of  rapid 
growth  and  of  great  culture,  with  a  prominent  female  academy,  seemed 
to  be  the  more  preferable,  as  a  well  arranged  astronomical  observatory 
recently  had  been  erected  there  by  Professor  C.  S.  Farrar.  The  instru¬ 
ments  at  the  same,  with  the  greatest  liberality,  were  placed  at  my  dis¬ 
position  by  the  members  of  the  “Elmira  Academy  of  Sciences”,  whose 
property  the  observatory  now  is.  While  our  best  thanks  are  due  to  them, 
I  must  acknowledge  especially  the  particular  amiability  of  Prof.  Farrar 
in  furthering  our  work.  On  the  other  hand,  the  Regents,  through  whose 
agency  the  important  element  of  the  longitude  of  that  place  now  has 
been  accurately  ascertained,  will  be  gratified,  I  am  sure,  to  learn  that 
endeavors  are  making  to  bring  the  Elmira  Observatory  into  activity  by 
the  appointment  of  a  permanent  observer. 

For  our  purpose  of  time-determinations,  I  found  there,  besides  a  chro¬ 
nometer  by  W.  Bond  &  Sox  regulated  for  sidereal  time,  a  meridian-circle 
by  Jones  of  Philadelphia,  the  telescope  of  which  has  4  inches  aperture 
and  5  feet  focal  distance.  The  circle  was  not  yet  attached,  but  the  transit 
portion  was  complete,  with  a  riding  level.  The  reversing  of  the  instru¬ 
ment  required  much  cautiou,  although  its  mounting  on  solid  stone  blocks 
seemed  sufficiently  firm.  It  has  15  wires;  of  which,  however,  except  for 
the  polar  star,  I  used  only  8. 

The  method  followed  was  the  same  as  that  practiced  at  Buffalo  and 
Syracuse,  and  which  has  been  explained  fully  in  former  reports.  The 
chronometer,  regulated  at  the  Elmira  Observatory,  was  carried  carefully 
to  the  telegraph  station  about  half  a  mile  distant;  whence  certain  chro¬ 
nometer  beats,  by  taps,  were  transferred  to  the  chronograph  at  the  Ha¬ 
milton  College  Observatory. 

The  telegraph-wire  from  Clinton  to  Binghamton  had  been  placed,  with 
great  kindness  and  readily  to  our  disposition  at  any  evening  after  nine 
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o’clock,  by  President  Th.  It.  Walker,  Utica.  In  obtaining  the  use  of  the 
Erie  line  from  Binghamton  to  Elmira,  there  was,  as  you  are  aware,  a  long 
delay;  so  that  the  month  of  June  had  arrived,  when  I  finally  could  start 
for  Elmira.  After  having  made  a  satisfactory  set  of  time-determinations 
at  the  Hamilton  College  Observatory  in  the  night  of  June  8-9,  I  set  out 
on  the  9th,  and  arrived  at  Elmira  on  the  10th.  The  weather  was  unfavor¬ 
able  :  on  the  11th,  only  the  transit  of  the  polar  star  was  obtained;  on  the 
13th,  however,  also  some  time-stars.  Bat  no  telegraphic  communication 
with  the  Hamilton  College  Observatory  could  be  elicited  that  evening 
beyond  Clinton.  On  the  14th  the  sky  was  overcast,  and  no  stars  could  be 
observed  :  nevertheless,  I  interchanged  signals  with  the  Hamilton  Col¬ 
lege  Observatory,  which,  though  not  well  available  for  the  accurate 
longitude-determination,  might  serve  for  a  check.  On  the  15th,  I  obtained 
good  transits  of  nine  stars  :  it  was  Sunday,  however.  On  the  16th,  fifteen 
stars  were  observed;  but,  arrived  at  the  telegraph-office  at  9  o’clock,  it 
was  tried  in  vain  to  get  connection  beyond  Oxford,  a  key  having  been 
left  open  somewhere  between  Oxford  and  Clinton.  On  the  17th  June, 
finally  a  sufficient  number  of  signals  were  transmitted  immediately  after 
a  series  of  transit-observations.  On  the  18th  I  left  Elmira,  and  made  time- 
determinations  again  at  the  Hamilton  College  Observatory  on  the  20th 
June. 

From  this  statement,  it  will  be  seen  that  the  longitude  of  Elmira  is 
derived  essentially  from  the  time-determinations  of  June  8  and  June  20 
made  at  the  Hamilton  College  Observatory,  and  of  June  It  at  the  Elmira 
Observatory,  and  from  the  teleguaphic  clock-comparisons  of  June  It. 
We  would  not  be  justified  in  assuming  the  rate  of  the  clock  as  uniform 
during  the  twelve  days  intervening  between  the  8th  and  20th  June,  with¬ 
out  especial  proof.  For  this  reason,  and  for  ascertaining  the  change  of 
rate  if  any  existed,  I  had  requested  Mr.  I.  II.  Hall,  now  a  tutor  in  Ha¬ 
milton  College,  to  observe  during  my  absence,  from  time  to  time,  some 
stars  at  the  Transit,  which,  as  not  needed  in  Elmira,  remained  in  its 
place.  He  made  complete  time-determinations  (  including  the  determina¬ 
tion  of  the  instrumental  error)  on  June  9,  15,  16;  and  observed  single 
stars  on  June  14,  It,  20,  on  account  of  the  state  of  the  weather,  which 
on  the  remainder  of  the  days  was  cloudy.  Treating  these  observations 
according  to  weight,  the  daily  rate  of  the  clock  resulted  — 0s, 3433;  by 
the  substitution  of  which,  no  greater  deviation  remained  in  the  equations 
for  the  different  evenings,  than  might  reasonably  be  assumed  as  errors 
of  observation.  The  mean  daily  rate  from  my  observations  on  June  8  and 
June  20  results,  as  will  be  seen  below,  — 0s, 3231.  This  is  so  nearly  equal 
to  that  derived  from  Mr.  Hall’s  observations,  that  we  cannot  hesitate  to 
adopt  it,  and  to  compute  the  longitude-difference  on  the  assumption  of 
uniformity  of  the  rate  of  the  clock.  For  the  absolute  clock-correction, 
however,  my  own  observations  alone  have  been  retained,  thus  avoiding 
the  influence  of  personal  equation. 
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Omitting  for  the  sake  of  brevity  the  accessory  observations,  I  report 
here  only  those  upon  which,  as  just  explained,  the  longitude  properly 
reposes.  The  right-ascensions  of  the  stars  have  been  taken  from  the 
Greenwich  Nautical  Almanac.  The  column  headed  “Time  of  transit”,  is 
the  mean  of  the  observed  chronometer- times  of  the  transit  on  the  different 
wires,  reduced  to  the  middle  wire;  and  includes,  besides,  the  reduction 
for  rate  of  chronometer  to  a  certain  intermediate  epoch,  for  which  usual¬ 
ly  was  selected  the  epoch  of  the  mean  of  the  comparisons  of  clock  and 
chronometer. 

I.  OBSERVATIONS  AT  THE  HAMILTON  COLLEGE  OBSERVATORY. 


1862.  June  8.  O. 


Position 
of  axis. 

Star’s  Name. 

No.  of 
wire 

Time  of  Transit 
reduced  to 

i8u  19111  chron. 

Star’s 

Right -ascension. 

Correction 
for  level. 

w 

n  Ophiuchi 

12 

i6h53mi  5s-76 

i6h5  imi  is.  83 

— os-i5 

a  Herculis 

J3 

17  10  28.60 

O 

CO 

n 

00 

r-v 

0.15 

6  Ophiuchi 

13 

15  39.76 

13  36-49 

0.06 

a  Ophiuchi 

13 

30  39.06 

28  35.25 

0.13 

ft  Herculis 

12 

43  io-74 

41  6.83 

0 . 14 

y  Draconis 

13 

55  31-68 

53  27-38 

0.19 

d  Uriae  minoris 

5 

18  19  5.48 

18  16  59.35 

0.89 

E 

d  Uriae  minoris 

6 

19  12.84 

16  59-35 

1  -74 

a  Lyrs 

10 

33  23-75 

32  19-14 

0 . 29 

1 3  Lyrae 

10 

47  6.84 

45  2.24 

0.27 

<7  Aquilae 

12 

19  1  11. 61 

59  7-29 

0.21 

«  Aquilae 

12 

13  27-79 

19  11  23.69 

0.21 

d  Aquilae 

1 1 

20  39.95 

18  35.84 

0 . 19 

7l2  Sagittarii 

9 

30  26.25 

28  22.29 

0. 10 

1862.  June  20.  9  • 


Position 
of  axis. 

Star’s  Name. 

No.  of 
wires. 

Time  of  Transit 
reduced  to 

1311  30“  chron. 

Star’s 

Right-ascension. 

Correction 
for  level. 

w 

d  Leonis 

1 1 

nh  9m48\  11 

nh  6m48s.  15' — os.  19 

(3  Leonis 

13 

45  3-32 

42  3-46 

—0.17 

a  Uriae  min.  s.  p. 

4 

13  11  7.12 

13  8  41.46I+5.49 

E 

a  Url'ae  min.  s.  p. 

4 

11  23.18 

8  41. 46,4-5. 84 

a  Virginis 

12 

ts) 

0 

vn 

GO 

17  58.60 

— 0. 14 

7]  Urfae  majoris 

!3 

45  8.89 

42  8.74 

— 0  •  36 

7]  Bootis 

13 

5 r  9-36 

48  9.79;— 0.22 

r  Virginis 

13 

57  4°-°3 

54  40.611— 0.17 

a  Bootis 

1 1 

14  12  24.65 

14  9  25.06 

— 0.25 

p  Bootis 

13 

28  55.62 

25  56.00 

—0.31 

e  Bootis 

1 1 

42  0.32 

39  0.66 

— 0.29 

a2  Librae 

8 

46  17-73 

43  18.55 

—0.15 

# 
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The  signals  of  June  14  give  the  same  within  a  quarter  of  a  second, 
viz.  5ra  31s.03  ;  but  for  the  reason  stated  above,  it  would  not  be  just  to 
let  them  enter  into  the  final  result.  A  second  check  was  obtained  in  the 
following  manner  :  After  closing  the  telegraphic  comparisons  on  June 
11,  Mr.  Hall  gave  a  few  counter-signals  from  the  Hamilton  College  Ob¬ 
servatory,  which  were  by  me  observed  at  the  Elmira  chronometer  by  ear 
and  eye,  and  recorded  at  the  same  time  by  the  chronograph.  The  mean 
of  these  counter-signals  gives 

June  17.  ioh50m  o3  clock  =  i6h  32mi  i3.6  Elmira  chron. 

=  10  49  58.6  Ham.  Coll.  M.  T.  =  16  28  54.1  Elmira  Sid.  T. 

=  16  34  3 1 . 2  Ham.  C.  S.  T. 
Hence  the  difference  in  longitude  =  -f-  5m37s- 1- 

This  value,  of  course,  is  affected  with  several  constant  errors,  as  personal 
equations,  etc. 

The  longitude  of  the  Hamilton  College  Observatory  from  Greenwich  is 
5h  lm  31s.  12  ;  hence  the  final  result, 

Elmira  Observatory  ch  7m  12s.qo  in  time  )  Weft  of 

76°  48'  28".5  in  arc,  ’  J  Greenwich. 

The  latitude  of  the  place,  according  to  a  kind  communication  from  Prof. 
Farrar,  is  42°  6'  25",  so  far  as  hitherto  investigated. 

In  closing,  I  take  pleasure  to  bring  to  your  knowledge  the  urbane 
assistance  I  received  from  Mr.  Gardiner  and  the  other  operators  at  the 
Elmira  Telegraph  Office. 

Very  respectfully, 

C.  H.  F.  PETERS,  Director  Observatory . 

Hamilton  College  Observatory  : 

1862,  December  11. 
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